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CATALYTIC CONVERTER WITH A CATALYST
BED SUPPORTER

FIELD OF THE INVENTION

The present invention relates in general to a catalytic
converter for catalytically treating the exhaust gases
emitted from combustion means and more particularly
to a catalytic converter having therein a so-called cata-
lyst bed in which a plurality of catalyst pellets are con-
tained or packed.

BACKGROUND OF THE INVENTION

It is sometimes observed in conventional catalytic
converters that the catalyst bed is subjected to a sagging
phenomenon especially of a portion thereof remote
from a portion which is directly connected to some
rigid member of the converter. This is because the exo-
thermic reaction of the catalyst pellets gives off a great
amount of heat which causes the bed to be heated at a
high temperature ranging from about 700° C. to 900° C.,
so that the bed is subjected to considerable volume
expansion. Furthermore, under such high temperatures,
the bed is curved or bent downwardly at the unsup-
ported portions thereof because of weight of the cata-
lyst therein. This phenomenon becomes more critical
when the catalyst bed is formed with outwardly pro-
jecting louvers.

In the case that the catalyst bed is expanded, the
catalyst pellets in the bed can become loose thus causing
the mutual abrasion of same to produce ultrafine cata-
lyst powder which will cause the so-called secondary
air-poilution problem. Furthermore in this case, the
flow resistance of the converter is increased because the
downstream passage of the converter is critically lim-
ited by the sagging of the expanded catalyst bed.

Although stud bolts for firmly connecting the cata-
lyst bed to the container of the converter can be used,
the flow resistance of the converter is considerably
increased by the provision of same, acting in this in-
stance as flow restrictors.

SUMMARY OF THE INVENTION

Therefore, the present invention proposes to elimi-
nate these drawbacks encountered in the conventional
catalytic converter mentioned above.

It is an object of the present invention to provide an
improved catalytic converter which has therein means
for preventing a catalyst bed from sagging and/or
overly expanding even when the bed is excessively
heated.

It is another object of the present invention to pro-
vide an improved catalytic converter which has therein
a catalyst bed and a bed supporting device which abuts
the catalyst bed only when the catalyst bed is subjected
to heat expansion.

According to the present invention, there 1s provided
a catalytic converter for catalytically treating the ex-
haust gases emitted from combustion means, the con-
verter comprising: a container having at one end
thereof exhaust gas inlet means and at the other end
thereof exhaust gas outlet means, the inlet means being
adapted to fluidly connect with the combustion means;
a catalyst bed disposed in the container to define a
chamber between and outer surface of the bed and an
inner surface of the container so that the exhaust gases
from the inlet means pass through the bed and the
chamber before reaching the outlet means, the bed
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2

being expanded toward the chamber when heated; and
a bed supporting device stationarily disposed in the
chamber for supporting the catalyst bed only when the
bed is expanded at a predetermined degree due to heat
application, whereby the catalyst bed is prevented from
excessively thermal expansion when the catalyst bed 1is
excessively heated. | |

SUMMARY OF THE DRAWINGS

Other objects and advantages of the present invention
will become more clearly understood from the follow-
ing detailed description when taken in conjunction with
the accompanying drawings, in which:

FIG. 1 is a sectional view of an improved catalytic
converter according to the present invention;

FIG. 2 is a sectional view taken along the line II—II
of FIG. 1; and

FIG. 3 is a perspective view of a catalyst bed support-
ing device employed in the converter of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIGS. 1 and 2, particularly to FIG. 1,
there is illustrated an improved catalytic converter of
the invention, which is generally designated by the
reference numeral 10. The converter 10 is operatively
disposed in an exhaust conduit system of a combustion
means such as internal combustion engine (not shown)
and generally comprises a container 12 having a gener-
ally hexagonal cross section as seen in FIG. 2. The
container 12 consists of an upper shell member 12¢ and
a lower shell member 126 which are firmly connected at
their ridge or flanged edge portions to form a chamber
therebetween. The container 12 has an exhaust gas inlet
opening 14 at its upstream portion and an exhaust gas
outlet opening 16 at its downstream portion. Designated
by the numerals 14a and 164 are respective tubes which
are disposed in the inlet and outlet openings 14 and 16.
Within the container 12 is disposed an inclined catalyst
bed 18 which has packed therein catalyst pellets 20. As
well shown in FIG. 2, the catalyst bed 18 has a gener-
ally hexagonal cross section and consists of upper and
lower vessels 18z and 186 which are formed with a
plurality of louvers 22 extending outwardly away from
the corresponding vessels. The louvers 22 contribute
substantially to the fluid communication between the
interior and the exterior of the bed 18. The catalyst bed
18 is supported or arranged in the container 12 so as to
define upper and lower chambers 24 and 26 in the con-
tainer 12 which are respectively located between the
inlet opening 14 and the upper vessel 182 and between
the lower vessel 180 and the outlet opening 16. As
shown, mounting of the bed 18 in the container 12 i1s
achieved by fixing the ridge portions (no numerals) of
the bed 18 to the ridge portions (not numerals) of the
container 12 and employing a few stud bolts 27 (though
only one stud bolt is illustrated) passed through the
container 12 and the catalyst bed 18. The catalyst bed 18
is inclined longitudinally with respect to the container
12 thus allowing each of the upper and lower chambers
24 and 26 to have a generally wedge shape. Designated
by the numeral 28 is a plug which is releasably fixed to
an opening 30 of the catalyst bed 18, the opening 30
being used for changing the catalyst pellets 20.

Now, according to the present invention, the con-
verter 10 has further a so-called catalyst bed supporting
device which is generally designated by the numeral 32.
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The device 32 1s so constructed as to abut the catalyst
bed for supporting the bed only when the bed 18 is
subjected to heat expansion, thus preventing the cata-
lyst bed 18 from undergoing excessive expansion even
when the bed is excessively heated during the operation
of the converter 10. This means that the unwanted phe-

nomenon In which the catalyst peliets 20 becomes loose
in the bed 18 by the expansion of the bed 18 can be

eliminated. o

In FIG. 3, there is shown an example of the support-
ing device 32, which is made of some heat resisting
material such as stainless steel through metal processing
and comprises an elongated channel plate member hav-
ing a base portion 33 and at its lateral sides upwardly
extending flange portions 34. The free ends of the flange
portions 34 are bent substantially normal thereto to
form platform portions 34a. Preferably, additional
flange portions 36 and 38 with platform portions 36a
and 38q are formed to the supporting device, as shown,
in addition to the above-mentioned flange portions 34
for improving the supporting function of the device 32.
As well shown in this Figure, a pair of lug portions 40
1s provided or formed to one longitudinal end of the
member 32. Each lug portion 40 is bent into two sec-
tions 40a and 406 for the reason as will be described
hereinafter. |

As well shown in FIG. 1, the bed supporting device

32 1s located i1n the second chamber 26 of the container

12 1n such an arrangement that the flange portions 34, 36
and 38 are substantially parallel to the longitudinal axis
of the converter or the direction of the movement of the
exhaust gases being passed through the second chamber
26. The device 32 1s tightly connected at a portion des-
ignated by “p” and the pair of the lug portions 40 to the
lower shell member 126 by a conventional fastening
technique such as welding and/or bolt fastening. In this
embodiment, the lug portions 40 are connected to a
portion near the opening 30. From the foregoing, it will
be appreciated that the lug portions 40 are gradually
flexed via the bent portions 40a and 405 as the device 32
is subjected to heat expansion. This means that the heat
expansion of the device 32 is substantially absorbed by
the flexing or bending of the lug portions 40. As well
seen from FIG. 2, each of the platform portions 344, 364
and 38 is illustrated to be spaced from the outer or
lower surface of the lower vessel 186 at a predeter-
mined distance (t). Preferably, the distance (t) is deter-
mined to range from about 0.5 m/m to about 1.0 m/m at
ambient temperature (about 20° C. to 30° C.). For keep-
ing the distance at the predetermined degree through-
out the entire length thereof, each of the portions 34, 36
and 38 are formed inclined relative to the base 33 as well

scen from FIG. 1. The reason why such distance (t)
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must be prepared 1s as follows: First, there is a tendency

that 1f the platform portions 344, 36a and 38a are firmly
abutted against the lower vessel 185, the catalyst bed 18
may be subjected to an extremely large compression
force when heated, the force being produced by the
upward expansion of the flange portions 34, 36 and 38 of
the device 32. This phenomenon may cause the destruc-
tion of the catalyst bed 18. Second, there is a tendency
for the connection between the platform portions 34q,
36a and 38a and the lower vessel 185 to close some of
the louvers 22. In this case, the flow resistance of the
converter 10 would be considerably increased.
Indicated by the numeral 42 1s an opening through
which the before-mentioned stud bolt 27 is passed. Usu-
ally, the diameter of the opening 42 is larger than that of
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the stud bolt 27 so that the expansion of the supporting
device 32 will not affect the stud bolt 27. However, this
consideration is not needed if another pair of bent lug
portions are provided to the other longitudinal end of
the channel plate member. |

From the above-stated construction of the converter
10 of the present invention, the operation 1s as follows.

During the operation of the combustion means, the
exhaust gases containing therein harmful compounds
such as HC and CO are fed into the catalytic converter
10 for the catalytic treatment of same. During this pro-
cess, the catalytic bed 18 is heated mainly by heat given
off by exothermic reaction of the operating catalyst
pellets 20. Thus, the catalytic bed 18 is inevitably ex-
panded. However, when the catalyst bed 18 1s expanded
to a degree in which the lower surface of the bed 18
abuts the platform portions 34a, 362 and 384, the expan-
sion of the bed 18, more particularly the expansion
toward the second chamber 26 is stopped. Under such a
condition, the catalyst bed 18 maintains its originally set
pellet holding capacity even when further heated. Thus,
the catalyst pellets 20 in the bed 18 are prevented from
becoming loose. |

In the present invention, the following several con-
structional features are provided, which are:

(1) Since the flange portions 34, 36 and 38 are ar-
ranged substantially parallel to the direction of the
movement of the exhaust gases passed through the
lower chamber 26, the provision of the flange portions
does not obstruct the smooth passage of the exhaust
gases. This means that the flow resistance of the con-
verter 10 1s not critically increased.

(2) Since the bed supporting device 32 is formed to
have a so-called heat expansion absorbing means (such
as the lug portions 40), the thermal stress generated 1n
the device 32 i1s remarkably decreased.

(3) Since the bed supporting device 32 can be made of
stainless steel plate through a metal stamping process,
the production cost of the device 32 1s quite low.

Although in the previous description, the bed sup-
porting device has been described located in the lower
chamber 26 1in the container 12, it is also possible to
arrange such device in the upper chamber 24 in gener-
ally the same manner as described hereinbefore.

What 1s claimed 1s:

1. A catalytic converter for catalytically treating the
exhaust gases emitted from an engine, comprising:

a. a container having at one end thereof an exhaust
gas inlet opening and at the other end thereof a
treated gas outlet opening; |

. a catalyst bed disposed in said container to define in
said container first and second chambers which are
respectively located between said inlet opening and
said catalyst bed and between said outlet opening
and said catalyst bed so that the exhaust gas fed
through said inlet openings passes through said first
chamber, the interior of said catalyst bed and said
second chamber before discharging through said
outlet opening; and

. a bed supporting device disposed in said second

- chamber for supporting said catalyst bed only
when said catalyst bed i1s subjected to expansion
causing a portion thereof to extend toward said bed
supporting device, said bed supporting device
comprising an elongated flat main portion with
first and second longitudinal ends, said flat main

portion being directly secured to said container at a
limited portion thereof adjacent said first end, a
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plurality of elongated spaced flange portions which
perpendicularly project from said flat main portion
toward said catalyst bed so as to be engageabie
with said catalyst bed to support the same when
said bed is subjected to expansion, said flange por-
tions being arranged parallel to the flow direction
of the treated gases passing through said second
chamber, and each of said flange portions compris-
ing at its free end a bent platform portion which 1is
engageable with said catalyst bed upon expansion
of said catalyst bed, and at least one lug portion
which integrally and flexibly extends from said
longitudinal end toward said catalyst bed and is
secured at the leading ends thereof to an inwardly
raised portion of said container, said lug portion
being inclined with respect to the plane substan-
tially defined by said flat main portion, whereby
longitudinal expansion of said bed supporting de-
vice due to heat is substantially absorbed by flexing
of the inclined lug portion.

2. The catalytic converter as claimed in claim 1,

wherein the plane of said platform is parallel to the
plane of said elongated flat main portion of said bed
supporting device.
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3. The catalytic converter as claimed in claim 1,
wherein said elongated flat main portion of said bed
supporting device comprises at its generally middle
portion an opening through which a stud passing
through said container is loosely passed.

4. The catalytic converter as claimed in claim 1,
wherein the height of said elongated flange is gradually
changed throughout the entire longitudinal length
thereof so as to accommodate with the configuration of

sald second chamber.
5. The catalytic converter as claimed in claim 1,

wherein said lug portion extends toward said catalyst
bed.

6. The catalytic converter as claimed in claim 1, com-
prising two said lug portions in spaced relationship.

7. The catalytic converter as claimed in claim 1,
wherein said bed supporting device is arranged so that
the longitudinal axis thereof is parallel to the flow direc-
tion of the treated gases passing through said second
chamber.

8. The catalytic converter as claimed in claim 7,
wherein said first and second ends of said elongated flat
main portion are located near said outlet opemng and

said inlet opening, respectively.
¥ Xk % Xx X
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